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A unique Field Day 


We learned a lot from a high-level ARRL and FCC attorney, 
Riley Hollingsworth K4ZDH, during our June 2020 online 
meeting about the new Volunteer Monitor program. We also 
took home some good information from Barry Bradley KB7K  “S& 

about the Skyline Repeater System in our July 2020 online esting: But 
thanks to Wendy KW3NDY, we demonstrated to ourselves during Field Day 
2020 that we could practice clean (albeit dusty) safety and still have fun. 


And at least this year it didn’t snow on us. 


In this issue of the UVARC Shack 


Two club meetings and a terrific 
Field Day turnout at Strawberry. 


Brass Tacks details how batteries 
work. Fox hunt results. 


My Shack highlights WE7CB. Dear 
Annette describes what a gain an- 
tenna is, if it’s ok to join another 
ham radio club, and if you should 
leave your radio powered up. Dis- 


Inside this issue 


Club meetings 2,3 
My Shack 7 
Events 8 
Brass Tacks 10 
Dear Annette 16 
DIY 21 
Living in the Past 27 


cussion in Hot Tips on what to 
avoid saying on ham radio. DIY 
for a 80-10 end-fed antenna, in- 
cluding 49:1 unun. The Amateur 
in You discusses facets of the 
craft and how to work a satellite. 


Please send your ideas, Stories, 
questions, gripes, and photos to 
uvarcshack@gmail.com 


Other points of interest 


© The Amateur i YOU, PAT I cessossscoesessneeeceneeseneeesenee 17 
© The Amateur i YOU, PALE 2 crssscssssssssescsneeeseneeeees 18 
SET Colt P'S stasracertcseeseeteseeeterraecesearcescatereeseantattansatestessatectecseerentes 20 
en S11 C1O ft BACON ecseceeeerezecrtecesececcesemeer teceecmene eaeete eee mera 28 
© QUESTIONS Of THE MONE .eresscessssssessereeesssneeessenneeeeses 29 
© Upcoming Contests, REQUlar Nets erreeccccssss 30 
e¢ Ham radio COUrses, EXAM SESSIONS -csssssccsssssseeee 30 
© WENO WG ANG aeecrececececeecceceseeneesesrecerecerecererererecererererererererereret 32 


Club meetings 
Recap 


June 2020 club meeting — The Ham Police 


Last year, we became aware that the current Official Observer program was about to come to 
an end, by an announcement from the ARRL. Since then, we’ve wondered about how the re- 
placement Volunteer Monitor program was going to be different, so we approached Brett Suth- 
erland N7KG, our OOC (Coordinator) on whether he would like to give our members a presen- 
tation on it. He graciously accepted, and we were thrilled to get somebody of his stature. 


Meanwhile, the ARRL had planned to announce details and answer questions about the Volun- 
teer Monitor program at the Dayton Hamvention in May 2020 during a special address. But the 
convention was canceled due to the Pandemic, leaving the ARRL little choice but to either post- 
pone their presentation to next year, or deliver it to individual Sections around the country. 


Well, our presentation, which we affectionately referred to as “The Ham Police”, caught the at- 
tention of the ARRL, and they asked us whether they could give our club presentation instead 
of Brett, and of course, we agreed. They assigned none other than Riley Hollingsworth K4ZDH, 
former ARRL Chief Counsel and former FCC Special Counsel on Amateur Radio Enforcement, to 
address us. We still wanted Brett involved, so we asked him to introduce our speaker, and to 
pose some questions to him following Riley’s presentation, seeing how, among all of us, Brett 
would probably know best which questions to ask. 


But they asked one more thing, and that was for us to set up an online meeting on our club 
night in which we can invite all hams in Utah to join in. Mel Parkes NM7P took the responsibil- 
ity of inviting Utah Section ARRL members. Thanks to the genius and ability of Trevor AG7GX, 
we did just that, and he got us live-streamed on YouTube, Facebook, and Zoom, with many 
around the state joining in. You can see the YouTube video here. 


Brett Sutherland N7KG Riley Hollingsworth K4ZDH Trevor Holyoak AG7GX 


Some highlights of Riley’s presentation (can email him at k4zdh@arrl.net): 
e The new program is not concerned with minor violations, such as identifying after fifteen 
minutes, rather than ten minutes, or even foul language 


e They are concerned with debilitating problems that degrade the service, or that would 
spread if not addressed 


e They depend on repeater licensees and trustees to issue “Stay Off’ letters, which the FCC 
will enforce, plus more about the updated reporting path, to the ARRL instead of the FCC 
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Club meetings 
Continued 


Since Feb, 2016 


July 2020 club meeting — The Skyline Repeater System 


To accommodate both casual and emergency communication between remote Utah locations, 
many repeater owners, in cooperation with the Utah VHF Society, have established systems of 
repeaters that are linked together. The Skyline Repeater System is one of the three major re- 
peater systems in Utah at the moment, and we were privileged to have one of its founders, 
Barry Bradley KB7K, travel all the way to his living room to bring us a presentation on it. For 


NN 


| 


I 


Barry Bradley KB7K 


UVARC Joy 2020 Mestng those who missed the live-streamed meeting, you 
can see it on the club YouTube channel. You can 
also see the information Barry discussed on the Sky- 
line Radio Club website. 


THE SKYLINE 
REPEATER SYSTEM 


Central and Southern Utah Linked 
2 meter, 70 cm amateur repeaters 


Picking the door prize winners is Brent 
Gray KE7SAOQOOOOOOO 
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Field Day 


In photos 


WWW.ARRL.ORG 
CELELELILELELELE 
Field Day 2020 at Co-Op Creek near Strawberry Reservoir proved a bit challenging, due to sani- 
tation and distancing guidelines that we were trying to follow where possible. Also, many high- 
risk club members weren’t able to make it there, and were sorely missed. As a result, we 
counted only fifty-eight people who could be with us, less than half of those in previous years. 
Still, we made a lot of contacts, had a terrific Saturday dinner, and had a lot of fun. Big thanks 
to Wendy Shoop eet for oe eu it, and to Joe Costello WH6QV for the photographs, 
and for towing ands 
providing the most i 
important “facility” je 
of all. Thanks to our Sie 
hearty operators, 
who endured to the ge 
end, including Carl, ie 
Harry, Ralph, Chad, 
Kelly, Brian, Daylon, 
Doug, and others. 


Since Feb, 2016 


i.) 


fe | i ia 
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Field Day 


In photos 
WWW.ARRL.ORG 
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Field Day 


In photos 
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My Shack 


Highlighting the shack (ham equipment and room) of a member, to 
give others an idea of the possibilities that might work for them 


Chad Buttars, WE7CB 


| got started in radio when | was in the Air Force, 
being responsible for data transmission and voice 
nets via HF, VHF/UHF, and satellite radio for 
many years. | loved the big old Harris radio we 
had, hooked up to a 1K amplifier running out to 
an all-band, 8-leg orthogonal antenna! That’s also 
where | developed a love for digital transmission 
over radio. We would take a radar picture and 
send it to ground stations, and aircraft all at 
once! All at the incredible speed of 1200 baud. 


When it came time to retire from the Air Force, | 
knew that one of the things that | would miss the 
most was playing with the radios, and | thought 
that | would never have that chance again. Then, 
my neighbor stepped in and introduced me to the 
world of Ham Radio. | would see him hanging up 
wire antennas, or building copper J-poles to put up on his roof, and | would run over and talk 
to him about it. It wasn’t enough just to talk about it, so | got busy studying for the exam. | 
went right to General on my first test session, and about a year later, the Extra. 


Today, I’ve gone back to my love of digital modes, and spend 
most of my time running FT8 or PSK, although I’ve recently 
started taking part in some of the local HF nets, which is a lot 
of fun. | always look forward to Field Day, where you'll find me 
at the digital station making contacts, and not going hoarse! 


My main station is an Icom IC-7300, which I’m still trying to 
figure out, but enjoying it very much! My backup radio is a 
Kenwood TS-2000, a very good radio. | also have a Yaesu FT- 
897 that | keep in the go box, and use on Field Day. 


My main antenna is a Carolina Windom 80 that | have setup 
across my yard. Fun fact: | had a telephone pole installed just 
so | could put that antenna up! | also have a 6-meter dipole 
built by WE7OMG, along with several of his famous J-poles. 


I’ve enjoyed my time in the leadership of the Utah Valley Ama- 
teur Radio Club, and even though my work schedule does not 
let me meet with the members often. When | do get to hang out 
with the gang, it’s always the best of times. 


— Chad Buttars WE7CB 


Chad has been our club Vice President since the very begin- 
ning, providing a lot of thoughtful leadership along the way, 
especially at event stations. Anybody who has talked with Chad 
on the radio has met the friendliest voice on the air. 
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Events 
Upcoming happenings 


UVARC Plans 


Here’s what we’re planning (some in concert with the 76ers, UCARES, and others), and we 
hope the health and economic conditions will allow these to take place: 


e Fox hunts 

e Luncheons 

e In-room club meetings 

e Ice cream social 

e Special Event Station 

¢ Swapmeet This space unintentionally left blank 
e Ham radio boot camp 
»: ‘Piamradio’courses Please help us fill it! 
e Ham radio exam sessions 
e DIY night 

e Christmas potluck 2020 

e Winter Field Day 2021 


e Hamfest 2021 


Utah Valley Swapmeet 2020 


The 2020 Utah Valley Swapmeet, sponsored by the Utah Valley Amateur Radio Club, will be 
held on Saturday September 26 from 9 am to noon, in the Spanish Fork North Park Grand Pa- 
vilion, 1188 N 400 E in Spanish Fork, same as last year. Entry is $5 per person or $10 per fam- 
ily. The purpose of a swapmeet is to offer buyers and sellers an opportunity to get together 
and buy / sell / trade, plus the chance to rub shoulders with both new and long-lost ham 
friends. But this swapmeet will also provide the following: 


e Demonstrations of amateur radio gear, including helping you get on the air (GOTA station) 


e Information on many aspects of amateur radio, including HF, digital, APRS, SOTA, portable, 
and much more 


e Opportunity for many ham radio clubs, social groups, and associations (76ers, Utah VHF 
Society, UVARC, UARC, UDXA, WDARC, ARRL, etc.) to recruit members 


e Chance for service organizations (SLCOARES, UCARES, TCARES, DCARES, TERT, ERC, SAG, 
ARC, VEC, etc.) to invite and recruit members and inform attendees 


e Radio programmers who could program your radio on the spot, depending on your radio 
model and where you live 


The website for the Swapmeet is utahvalleyswapmeet.com. Hope to see you there! 
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Fox hunt results 
The winners 


As a club, we’ve been looking for ways to get us out of the house while safely engaging in a 
ham radio activity. We thought a few fox hunts (hidden transmitter searches) might be just 
what we needed. These are the ones who found the fox. (Hosts in parentheses...thanks!) 


04-11 Orem (N7EKF) 
WB6KIT AF7RS 
N7WCX K5XGO 


04-13 Spanish Fork (K7KGK) 
KI7VMK K3NDY 


Jenn Gardner 


04-15 American Fork (K7HOR) 


K7WON KR1KET 
WB6KIT KI7VMK 
WBIKE 


04-17 Saratoga Springs (K3NDY) 
NVON K7HOR 
WBI1KE KC7MMM 


04-21 Lehi (NM@AB) 


WBIKE K7HOR 
WB6KIT K7WON 
K3NDY KG7DOC 


04-23 Provo (KB@JD) 


WBIKE KC7MMM 
WB6KIT K7HOR 
N1TSK KD4AHM 


04-27 Cedar Hills (W7KSD) 


K7HOR N1JDI 
WBIKE WI1NDA 
AG7GX W7JHB 


04-29 Orem (WB1KE) 


K7WON KI7VMK 
WB6KIT N7EKF 
K7HOR K3NDY 
KC7MMM 


05-01 Springville (KI7VMK) 


KC7MMM K7HOR 
WBIKE KR5LYS 
K7JKD 
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05-04 Highland (KB@YD) 


N1JDI WBIKE 
K3NDY KJ7TOM 
K7HOR KI7IVV 


05-06 Pleasant Grove (WIEN) 


WI1NDA KG6GL 
N1JDI W7MLC 
KC7MMM WBIKE 
W6MJH K7PCB 
KG6GL 


05-11 Alpine (KG7RSH) 
WBI1KE KJ7TOM 
K7HOR 


05-13 Eagle Mountain (KD@WRV) 
W1ZGY K7HOR 
WB1KE KJ7TOM 


05-15 Lindon (WE7ATV) 


WB6KIT K7HOR 
W7MLC K3NDY 
WB1KE KJ7TOM 
KC7MMM K7PCB 
KJ 7HRW 


05-18 Spanish Fork (KG7UUR) 
K7KGK KJ7TOM 
K7HOR 


05-20 Provo (K3STH) 


WB6KIT K7HOR 
KC7MMM Jenn Gardner 
WBI1KE KJ7TOM 


05-22 American Fork (KE3YOR) 


W1ZGY WE7ATV 
WBIKE K7HOR 
WE7SEW K7PCB 


05-25 Vineyard (K7APP) 
WBIKE KJ7TOM 
K3NDY K7PCB 


05-27 Payson (WH6QV) 


KI7QCA KJ7TOM 
KI7RFJ KI7VMK 
K7HOR 


06-01 Orem (WS7RJT) 
WB6KIT 


06-03 Orem (KI7REQ) 
N4EZX 


06-05 Orem (N4EZX) 


WBIKE K7HOR 
W7MLC KJ7TOM 
KC7MMM 


06-10 Saratoga Springs (N7SWD) 
NVON KJ7TOM 


06-12 Pleasant Grove (KC7MDL) 


K7LSH K7PCB 
WB6KIT K7HOR 
WBI1KE KJ7TOM 


06-15 Cedar Hills (N1JDI) 


K7LSH K7PCB 
WB1KE K7HOR 
WE7SEW KJ7TOM 
WE7ATV 


Brass Tacks Me x 


An in-depth look at a radio-related topic 


How batteries work 


Ever since the first viable battery was invented by Alessandro 
Volta, after whom the unit of electric potential was named, 
nearly every person on the planet is using or has used a bat- 
tery, to supply electrical energy to a device, such as a flash- 
light, cell phone, or automobile. This article does not intend 
to explain the detailed differences between all the types of 
batteries available on the market today, such as Li-ion, AG, 
LiFePO,, and so forth, but rather showcase the fundamental 
ideas behind what makes batteries tick. 


That being said, let’s discuss two basic battery kingdoms 
that require different paths of exploration: rechargeable 
and non-rechargeable. Obvious from their titles, a recharge- 
able battery can be restored to an energized state after its 
energy has been depleted, while a non-rechargeable battery 
cannot (and should not, in spite of some claims!) 


In general 


Batteries work by chemical reaction, so that one chemical reacts with a metal (called the an- 
ode, or negative "—" terminal), and produces electrons as a reaction by-product. If there's no 
place for the electrons to go, the reaction can only take place up to a point of equilibrium. 
Meanwhile, another chemical reacts with another metal (called the cathode, or positive "+" ter- 
minal), and requires electrons for its reaction to complete. And the reaction cannot take place 


there, until the needed electrons are provided. 


The anode chemical reaction resulting in electrons and cathode chemical reaction resulting in 
electron requirement (“holes”) produces an electric field, whose strength results in voltage. 
The presence of the electric field, in turn, slows the chemical reactions, which reduces the 
electric field, and eventually both reach a point of equilibrium, which is fairly constant, and 
resulting in what we call the open-circuit voltage. 


If we provide a pathway (wire, circuit, etc.) for the elec- 
trons in the anode reaction to flow to the cathode reaction, 
the electric field will be reduced slightly, both reactions 
can readily take place, and we now have a steady 
(chemically controlled, direct) current flow though the 
pathway, from the cathode side, through the pathway, and 
into the anode side. (Remember that current flow takes 
place in the opposite direction of electron flow.) If the bat- 
tery chemical reactions are reversible, we call that battery 
rechargeable; otherwise, we call it non-rechargeable, to be 
discarded after most of the chemicals have reacted to pre- 
sent a workable electric field, and therefore, an acceptable 
voltage level. 
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Brass Tacks 
continued 


If we connect the anode of a battery charger, for example, to the rechargeable battery anode 
(and therefore, cathode to cathode), and the voltage presented by the charger is greater than 
that of the battery, current will flow out the cathode of the charger and into the cathode of the 
battery, reversing the chemical reactions and effectively recharging the battery. 


Finally, a cell is a physical device in which these chemical reactions take place, and a battery is 
a collection of cells. However, the distinction is not important or relevant to this discussion, so 
we're going to assume they’re one and the same. Besides, many devices that we call batteries 
are actually cells, and so they further blur the definition anyway. 


Energy storage 


Many are a little confused about what it is that a battery stores. Because a battery supplies 
electrical current, many believe that it stores electrical energy, but it doesn’t. Because you 
must charge your (rechargeable) battery, some feel that it stores charge, but that’s not what it 
Stores either. As explained earlier, batteries work by chemical reaction, such that the greater 
the amount of reactants, the greater amount of energy that can be stored. 


This means that a battery stores energy in its chemicals, also known as chemical energy, with 
the potential to complete the reaction and release the energy, given the right conditions. So, if 
you say that a battery stores chemical energy, you’d be correct; but, | like to say that it stores 
electrochemical potential energy, because a) it can deliver electrical energy originating from a 
chemical process, and b) it has the potential of delivering the energy slowly, like a firework 
fountain, or quickly, like a firecracker. Admittedly, this definition is not embraced by purists. 


An important concept is that, as long as it’s not broken and leaking chemicals, a battery 
weighs the same, holds the same amount of charge, and contains the exact same net amount 
of chemicals (but not the same chemicals, due to the reactions!), both when it’s fully charged 
and when it’s been discharged. Even the electrons that are produced by the anode reaction are 
consumed by the cathode reaction, resulting in a zero net electron gain and loss. 


The only thing a battery gains or loses is the stored potential energy. For example, if my car is 
sitting on the road at the bottom of an easy-sloping hill, it has little useful potential energy. 
But if | push my car up to the top of that hill, it then has a lot more potential energy, or energy 
that is stored, and that | could potentially use later. But whether my car is at the top or bottom 
of the hill, it contained the same materials, and only differed by the potential energy, which 
could be released and used if | allowed it to roll down the hill. 


Battery voltage 


The concept of voltage seems to be a vague concept 
for many, so let’s define it within the grasp of the 
common folk. To continue the car-hill analogy, voltage 
7 is simply the difference in potential between being on 
Aj Free aattory Sege top of the hill and being at the bottom of the hill, ex- 
? <c cept that voltage is not truly energy. Voltage, techni- 
4] “a cally, is energy per unit charge. As a result of its 
i . chemical reactions, each battery electrode presents an 
| ae electromotive force (EMF), defined by the amount of 


HALFORDS 
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Brass Tacks 
continued 


LILELELELEEELELE 


energy provided by the reaction divided by the amount of charge (electrons) that the reaction 
produces or requires. The difference between the EMF of the two electrodes is the battery 
nominal voltage. 


The word nominal means “by name only,” so that if you purchase a size “D” battery at the 
store, and discover at home that its voltage measures 1.495 volts, the battery isn’t defective. 
Its nominal voltage is 1.5 volts because it’s simply called a 1.5 volt battery, and 1.495 volts is 
within its expected tolerance range (+ 5 %, for example.) 


If | had rolled my car off that hill, it would probably have crashed into a wall at the bottom with 
a violent result. But the impact would probably have been even more spectacular if | had been 
able to roll my car from off an even higher hill. The difference between the impacts of the two 
situations onto the same wall determines the net impact of the entire experiment, and repre- 
sents the potential (relative) damage difference on the wall (not to mention my car!) 


Rechargeable battery 


Known also as a secondary type, we call a battery rechargeable if we’re able to reverse the cur- 
rent flow to the battery, thereby reversing its chemical reaction direction. The only way to re- 
verse the current flow direction is by raising the charging voltage higher than the battery volt- 
age, with the positive charger terminal connected to the positive battery terminal. This causes 
the chemicals to *return* to their unreacted state, prepared to replay the reaction and once 
again allow electrons to flow, once a complete DC circuit is connected across the electrodes. 


Here are some chemical reactions that take place in a rechargeable battery: 


Lead-acid (car) = Pb + PbO, + 2 H,SO, — 2 PbSO, + 2 H,O 

Lithium-ion = LiC. + CoO, > C, + LiCoO, 

LiFePO, = LiFePO, + C, — LiC, + FePO, 

Ni-Cd (nicad) = Cd + NiO, + 2 H,O — Cd(OH), + Ni(OH), 

NiMH = NiOOH + MH — Ni(OH), + M (replace “M” with Cu, Mg, Ti, Mn, Co, etc.) 


One word of caution: not all rechargeable battery chargers can safely or reliably charge all re- 
chargeable battery types. If you purchase an AGM (absorbed glass mat) or SLA (sealed lead- 
acid) battery, you must only use a charger that specifically states on its label or its manual that 
it was manufactured to charge an AGM or SLA battery, respectively. Some chargers can charge 
multiple types, but you need to be sure you’re using the appropriate charger with the type of 
battery it was designed to charge, or you risk permanently damaging the battery. 


A rechargeable battery must never be fully discharged; that is, you must ensure that the bat- 
tery’s electrochemical potential has not been completely exhausted. In fact, each rechargeable 
battery is specified by a maximum percent of discharge it can tolerate, called depth of dis- 
charge (DoD), to prevent damage. Not all rechargeable batteries can withstand the same depth 
of discharge, and care must be taken to not exceed this specification. 


Batteries that are designed to tolerate a DoD of 50 % to 80 % (not a set or scientific level) are 
known as deep-cycle batteries. Many AGM batteries can tolerate up to 80 % DoD, while many 
marine-type batteries can tolerate 50 % DoD. These are both considered deep-cycle batteries, 
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but not all AGM and marine batteries are deep-cycle types. If your application demands that 
your battery must be discharged heavily between charges, then a deep-cycle battery might be 
more appropriate for your needs. 


There are applications (such as starting a truck with a large engine) in which you need to have 
a lot of electrical power delivered to a device in a relatively short period of time. These batter- 
ies are often referred to as starting batteries, and are usually mutually exclusive with deep- 
cycle batteries, although a few are labeled to both standards. The amount of rapid punch that 
a starting battery can deliver is listed in cranking amps (maximum current by a 12-volt battery 
at 0°C for 30 seconds) or cold-cranking amps (maximum current by a 12-volt battery at O’F for 
30 seconds.) The standard recommendation is 1 CCA (2 for diesel) per cubic inch of engine 
displacement. Typical battery values are 350 CCA for a 4-cylinder sedan and 850 CCA for a V-8 
pickup truck. 


The minimum charging voltage of a battery differs by battery type. The basic chemistry for 
most SLA batteries, for example, sets the operating voltage at 2.15 volts per cell. For a 6-cell 
battery, which advertises a nominal 12 volts, the battery will not charge if the charging voltage 
is below (6 x 2.15 volts = ) 12.9 volts. The maximum charging voltage of an SLA battery is 
about 2.35 volts per cell, or 6 x 2.35 volts = 14.1 volts. 


A rechargeable battery will not remain fully charged indefinitely, even when no circuit is con- 
nected between its anode and its cathode. This is known as parasitic loss, and can vary by bat- 
tery type, construction, and manufacture. The parasitic losses internal to a battery, such as 
surface film formation, particulate isolation, filament creation, and solid electrolyte interface 
buildup, are the chief sources of power loss in most Li-ion cells, for example. This differs from 
parasitic losses due to external reasons, because of connected circuits that draw a small 
amount of current, such as an LCD display (meter), a radio with an electronic power switch 
(which requires a tiny amount of standby power to turn it on), or a charger that’s not charging. 


Non-rechargeable battery 


Many chemical reactions that make up battery composition by their nature cannot be reversed, 
to return to their original chemical components. Technically known as a primary type, we also 
call them disposable, because they can only be discarded (or recycled) once they’re expended. 
If you attempt to reverse-voltage a non-rechargeable battery in an effort to reverse the chemi- 
cal process, you risk overheating the reactants, which could result in leakage due to reactant 
expansion, or even an explosion. 


Here are some chemical reactions that take place in a non-rechargeable battery: 


Zinc-carbon = Zn + 2 MnO, + 2 NH,Cl — ZnCl, + MnO, + 2 NH, + H,O + electrical energy 
Alkaline = Zn + 2 MnO, + H,O > Mn,0, + Zn(OH), + electrical energy 
Coin cell = Li + 2 MnO,** — MnO,**(Li*) + electrical energy 


Non-rechargeable batteries are used where long storage times, high specific energies, and in- 
stant readiness are required. This is an interesting video of capacity caparisons of off-the-shelf 
non-rechargeable AA batteries, with some possibly surprising results. In spite of the growing 
popularity of rechargeable batteries, non-rechargeable types still hold an important role where 
charging might be impractical or impossible, such as military combat or fire-fighting. 
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Brass Tacks 
continued 


Battery lifetime and disposal 


Unlike diamonds, batteries don’t last forever. Rechargeable batteries lose their ability to fully 
recharge, typically because of one or more of three reasons: 1) some of the reaction products 
solidify and become unavailable for further reaction, 2) the electrodes become coated with re- 
actant by-products, and 3) the crystal lattice structure of metallic surfaces change into a semi- 
active or semi-conductive material. This is by no means an exhaustive list, and current re- 
search shows that there are indeed other reasons not widely known, such as current drift. 


<preach> 


Non-rechargeable batteries run out of juice because the amount of remaining reactants be- 
come insufficient to sustain a voltage level above a threshold of tolerance. This is why heating 
a battery (not recommended) or allowing one to sit for a few hours without being connected to 
a circuit, can *revive* the battery for a short while. Doing these might allow just enough of the 
reactions to take place, to raise the battery’s voltage above the “dead” threshold for a little 
longer. | recommend replacing the battery ASAP, and disposing it properly instead. 


There are published methods that claim to safely restore some life to a rechargeable battery, 
but | highly recommend you do some research on each method, to ensure its validity and relia- 
bility for your particular battery type. I’m not going to mention them here, because the results 
are too unproven to be reliable. In my opinion, you’re better off discarding the old battery and 
purchasing a new one. As for non-rechargeable batteries, attempting to re-charge them or re- 
vive them can result in leakage, burns, or an explosion. 


Besides their casing, batteries are made of the original chemical reactants, plus their reaction 
by-products. Some of these materials are fairly inert, but many are toxic. Once a battery is ex- 
pended, if | toss it in the garbage, along with the chicken bones and watermelon rinds, it typi- 
cally ends up in the county landfill. There, the casing eventually breaks down, and its hazard- 
ous contents spill out into the soil, and make their way down into our groundwater. The city 
water purification system can only affordably remove so much of the toxins, and the tiny but 
harmful molecules might just wind up in our drinking water. 


| realize it’s a chore, but | highly 
recommend you take expended 
batteries, rechargeable or other- 
wise, to an appropriate place of 
disposal, and not dump them in- 
to your trash can or dumpster. Spe 
Many companies where you and | figs 
work have recycling bins for dead (img 

batteries. Some commercial ven- 
dors, such as Interstate Batteries 
will accept your rechargeable bat- 
teries for free and your non- 
rechargeable batteries for a small 

per-pound fee. ' 


</preach> 
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Brass Tacks 
continued 


LELELELIELELELILE 


Battery capacity 


A battery can only hold so much potential, and then its chemical capacity becomes saturated. 
For example, if a battery only contained ten molecules of reactant and ten molecules of metal, 
whose reaction results in ten electrons from the anode reaction to the cathode reaction, once 
your battery receives all ten electrons back from one side of its reaction to the other, and all 
ten reactants are restored, your battery cannot be charged any further, no matter how long 
you left it on the charger. The capacity of this battery, then, is ten electrons, keeping in mind 
that a battery doesn’t store charge; it only moved them. 


To help communicate battery capacity between human beings, we’ve created a term called 
amp-hour, which is the *cheating* way to quantify charge, without using the word *charge*. A 
unit of charge is a very small quantity, so we use the term coulomb (named after a French 
physicist) to represent a large number of charges, namely 6.2415090744 x 10" electrons, 
which is a lot. We say that if 1 coulomb of charge moves through a component in one second, 
we call that rate an ampere, which is defined as I] coulomb of charge per second. 


So, if a battery can produce 1 ampere (amp) of current for one second, then the battery’s ca- 
pacity is (1 amp) x (1 second) = (1 coulomb/second) x (1 second) = 1 coulomb of charge. If a 
battery can produce 1 amp of current for one hour (3600 seconds), then the battery’s capacity 
is (1 amp) x (3600 seconds) = (1 coulomb/second) x (3600 seconds) = 3600 coulombs. But it’s 
more intuitive to leave the capacity at current x hours, or in this case, 1 amp-hour, abbreviated 
1 Ah, or 1000 mAh. Therefore, a battery with a capacity of 3500 mAh can theoretically move 
3500 mA of current in an hour, and can move up to (3.5 amps) x (3600 seconds) = 12,600 
coulombs of charge. Or back to current convention (no pun intended), 3.5 Ah or 3500 mAh. 


Battery memory 


All rechargeable batteries eventually lose some capacity due to repeated discharging and re- 
charging. But some batteries, after having been only partially discharged, tend to become una- 
ble to discharge deeper than this partially discharged level. Known as the memory effect, it 
seems that they *remember* the level of discharge that was reached previously, and can no 
longer discharge to its specified DoD. 


Knowing how costly (in terms of time and reliability, as well as money) battery memory was in 
the Ni-Cd battery days, many modern battery manufacturers still issue statements that assure 
potential buyers of the immunity to battery memory by their products. 


Summary 


A battery is a device that stores electrochemical potential energy, which the chemicals convert 
into electrical energy if a circuit connects its two electrodes. Batteries are generally available in 
two flavors, rechargeable and non-rechargeable (disposable), but both types share several 
characteristics, such as how they store energy, how they expend energy, and how they pro- 
duce voltage. Non-rechargeable batteries still have a useful place in society, where recharging 
is largely unavailable. Unfortunately, they both have lifetimes, thanks to physical limitations, 
and then proper disposal of expended batteries becomes a concern. 


Noji Ratzlaff, KN@JI (knOji@arrl.net) 
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Dear Annette 


What’s on your mind? Serious, humorous, technical, and thought- 
ful answers to your deepest, (mostly) ham-related questions. 


Dear Annette: 


| was told | should replace the little antenna 
that came with my new radio with a “gain an- 
tenna.” What exactly is a gain antenna? 
Google doesn’t help much with that question. 


Blake in Lindon 
Dear Blake: 


While some *rubber duck* antennas are de- 
signed for as much as 2 to 3 dBd, your stock 
antenna typically exhibits around -0.7 dBd of 
gain radially omnidirectional. A “gain anten- 
na” is simply a nickname for an antenna that 
exhibits more gain than a lossless dipole, or 
greater than O dBd. More typically, however, 
when people say *gain antenna*, they’re sub- 
jectively referring to one whose gain is great- 
er than, say, 4 dBd in a particular direction. 


Dear Annette: 


| really love our club, the UVARC, and every- 
body I’ve met, and everything we do. But I’m 
just wondering, would it be alright to join an- 
other ham radio club too, or would | be con- 
sidered a traitor? 


Sandra in American Fork 
Dear Sandra: 


It’s perfectly alright to join more than one 
amateur radio club, and if you do, nobody 
will think ill of you for doing so. In fact, I’m a 
member of several other Utah ham radio 
clubs, so that | could easily stay in touch with 
a few ladies I know around the state. 


Dear Annette: 


| was perusing the ARRL website, and noticed 
that there are a lot of frequencies 122 GHz 
and higher allocated for amateur use. How 
often do hams use those frequencies? 


Kyle in Mapleton 
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Dear Kyle: 


If there’s a final frontier in amateur radio, the 
“millimeter bands” might be it. | believe you'll 
find that very few amateurs ever venture into 
that part of the spectrum, largely because of 
equipment cost. Some of those higher fre- 
quencies were established to entice amateurs 
into experimenting with them. | personally 
don’t know anybody who uses those bands, 
and if they did, I’m not sure who they’d talk 
to. Then again, there are user groups who do 
follow them. 


Dear Annette: 


In the military, we never switched off our ra- 
dios. Between shifts, day after day, they re- 
mained powered on, and except for some 
minor maintenance here and there, they 
stayed on and worked without a problem 
when we needed them. Can | do the same 
with my ham radios, leave them powered on, 
and never turn them off? Or do they need to 
be turned off occasionally for some reason? 


Tony in Pleasant Grove 
Dear Tony: 


There’s probably not much harm in leaving 
power supply-powered radios on all the time, 
but I’m not sure | want to pay for the power 
bill expense when I’m not using it. It’s also 
possible that military radios are designed and 
manufactured to a standard not seen much in 
the amateur world, so it might not be a fair 
comparison to expect commercial amateur 
equipment to stand up to the rigors expected 
of military equipment. On the other hand, | 
don’t believe | would keep battery-powered 
handheld radios running 24/7. 


Got a question for Dear Annette? Email it to 
uvarcshack@gmail.com and include your 
town name. Sorry, no guarantees. 


The Amateur in You, Part 1 
What have you been pondering? 


LILELELELELELILE 


Facets of the craft 


Once you get licensed, it’s not always appar- 
ent what you can do with ham radio besides 
talk with your brother on a hike. In fact, there 
are many activities available to you, and you 
might just find that more than one appeals to 
you. Here’s a short list of ham radio activities 


that an operator can get into: 

Nets 

Local, social, HF, and themed 

Faith-based (Area, ERC, church) 
Emergency (ARES, RACES, CERT) 

Start your own 

Service 

Government (city, county, state, national) 
Community (CERT) 

Religious (ePrep, ERC) 

Weather (Skywarn, NWS) 

Outdoors (TERT, ultra-marathons, parades) 
Contesting 

QSO parties 


Field Day (summer, winter) 


DXing, spotting, logging 
Digital radio 

FT8, FT4, JS8Call, JT-65, JT-9 
DMR, Fusion, D-STAR, AllStar 
RTL-SDR 

PSK31, Packet, NBEMS, RTTY 
Direction-finding 
Fox hunts 

DFing gear 
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DIY 


Antennas 
Projects 
Installation \ Ss 
Building, experimenting, repairing 
Space 

Satellites (how-to article) 


ISS (International Space Station) 


EME (moonbounce) 


Space weather (propagation, conditions) 


Social gatherings 


Clubs, swap meets, hamfests, conventions 


Barbecues, picnics, potlucks, luncheons 
Ice cream socials, ad-hoc gatherings 
Giving back 

Become a VE (Volunteer Examiner) 
Teach ham radio courses 


Be an Elmer 

Monitor 

More 

Morse code / CW 
Repeater-chasing (verification) 


ATV (amateur television) 
Join ARRL 


How about you? 


Ham radio is a hobby, a tool, a craft, and a 
social medium. What’s your favorite ham ra- 
dio activity? Can you think of others? If you 
have questions about any of these, feel free 
to ask one of the club leadership! 


The Amateur in You, Part 2 
What have you been pondering? 


LILELELIELELELILE 


How to work a satellite 


Now that you’ve had the chance to build a 
satellite antenna of your own (see UVARC 
Shack, June 2020, p. 16), let’s put that device 
to good use. But before you point that thing 
skyward, in hopes of making a contact, there 
are a few things you need to know. 


It’s helpful to know your major grid square in 
advance. If you live in Utah County, Salt Lake 
County, Wasatch County, or Summit County, 
your major grid square is “DN4@” for exam- 
ple. The three basic things you need to do to 
get started are 1) collect the target satellite 
info, 2) set up your radio, and 3) try the pat- 
tern. Then, when the moment arrives, you’ll 
be ready to make the contact. 


The mission 


An amateur radio satellite is nothing more 
than a repeater station in space. What you’re 
trying to accomplish is to make a contact 
with any other ham on Earth through that sat- 
ellite repeater. You only have a few minutes 
as it passes over, and potentially several oth- 
ers are also waiting to each make a contact. 


Gather the satellite info 


Probably the first thing you should do is pick 
a Satellite. There are a number of active ama- 
teur satellites orbiting the Earth, but the 
three most popular are SO-50, AO-91, and AO 
-92. Let’s use SO-50 for this example, since 
it’s possibly the simplest to demonstrate. 


Next, download and _ install the Heavens- 
Above app. Heavens-Above is not the only 
satellite software available, but it’s one of the 
best, IMO. Create a login (so it’ll know your 
location), then select Amateur Satellites—Alll 
Passes. Search or scroll down to SO-50. No- 
tice that the “Downlink” is 436.795 MHz and 
the “Uplink” is 145.850 MHz. Click Passes 
and select “all” passes. Pick a date and time 


18 UVARC Shack © July 2020 


that’s most suitable to you. All times are local 
times, not UTC. At the time of this writing, it 
looks like SO-50 will pass at a very high ele- 
vation above the horizon on June 20, starting 
9:01:29 am in the SSW, peaking 9:06:11 am 
up 63° in the ESE, and ending 9:10:51 am in 
the NE. 


Set up your radio 


The Baofeng UV-82 and Yaesu VX-8R are two 
of the best-suited dual-band, dual-watch HTs 
for satellite work, IMO. Program your radio as 
follows: 


Chan TxFreq Tone RxFreq 

#101 145.850 77.4 436.810 
#102 145.850 67.0 436.810 
#103 145.850 67.0 436.805 
#104 145.850 67.0 436.800 
#105 145.850 67.0 436.795 
#106 145.850 67.0 436.790 
#107 145.850 67.0 436.785 
#108 145.850 67.0 436.780 


This will require you to set the “Frequency” of 
channels 101 and 102 to 436.810, with a “—” 
offset of 290.960 MHz, then channel 103 to 
436.805, with a “—” offset of 290.955, then 
channel 104 to 436.800, with a “—” offset of 
290.950, etc. 


Finally, make sure the squelch is turned 
off, or you won’t be able to hear much. 


What | personally do is use my Baofeng in 
Frequency (VFO) Mode, by setting the upper 
(“A”) frequency to 145.850 MHz simplex and 
a T-CTCS of 67.0, then the lower (“B”) fre- 
quency to 436.810 MHz, and at a 5.0K step. 
This is the “lazy” way to do it, because | a) 
rely on others to open the satellite repeater, 
which usually works, and | b) don’t have to 
program these into my radio, but it works. 


The Amateur in You, Part 2 
How to work a satellite, continued 


LIEELELELEEELELE 


Also, in the menu, set the TDR to ON, so that 
you can hear on “B” immediately after send- 
ing on “A”. 


Practice the pattern 


Each pass of the satellite will take a different 
amount of time, due to its angle above the 
horizon. In this case, the satellite will move 
smoothly across the sky from 9:01:29 at the 
Starting point, to 9:06:11 at the mid-point, to 
9:10:51 at the final point. That’s 9 minutes 
and 22 seconds of slow motion that'll test 
both your patience and your arm muscles. 


Long before the starting point, practice mak- 
ing the sky sweep, to make sure you’ll be fol- 
lowing the correct satellite trajectory. If you 
don’t point your antenna right at the satellite 
(you might not be able to see it), your little 
radio might not detect its weak signal. And to 
ensure you’re timing it right, let’s divide the 
sweep into four equal sections. 


Extend your arm and point to the SSW direc- 
tion, about 10° above the horizon. That’s the 
Starting point. Next, move your arm to point 
at the ESE direction, about 63° above the hori- 
zon. This is the mid-point. Finally, move your 
arm to point at the NE direction, about 10° 
above the horizon. This is the final point. 
These three points enclose the two sky sec- 
tions. Now, split up your timing by cutting 
the two sections in half, as follows: 

Starting point: 0 minutes O seconds 

First quarter point: 2 minutes 20 seconds 
Mid-point: 4 minutes 40 seconds 

Third quarter point: 7 minutes 0 seconds 
Final point: 9 minutes 20 seconds 

Now, try timing your pointing by moving your 
arm across the sky in this arc and at that 
pace. It’s a little nerve-wracking, and _ it’ll 
amaze you just how slowly two minutes 


crawls by. Next, try it again, this time holding 
your antenna. And then, try it again, but 
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while holding both your antenna and your 
radio. Finally, do it once more, this time 
changing the lower (436.810) frequency 
down 5 kHz at each point, to keep up with 
the Doppler frequency shift of the satellite as 
it approaches and leaves: 


Starting point: 436.805 

First quarter point: 436.800 
Mid-point: 436.795 
Third-quarter point: 436.790 
Final point: 436.785 


Obviously, this takes a little coordination, and 
hence the practice. You can learn other tips 
on this page by AMSAT. And there’s more. 


Make the contact 


When the starting point arrives, during each 
point, you’ll need to listen, because you’ll 
hear people chattering. At an appropriate 
break, press the “A” PTT button, and if your 
call sign is KI7ABC and your major grid 
square is DN4@, loudly say, 


KILO-INDIA-SEVEN-ALFA-BRAVO-CHARLIE, 
DELTA-NOVEMBER-FOUR-ZERO 


| put the comma in the above for you to know 
when to pause slightly, so that you don’t run 
together your call sign and major grid 
square. If you’re being heard by, say, N6DLO, 
and his major grid square is DM69, you 
should hear something like 


KILO-INDIA-SEVEN-ALFA-BRAVO-CHARLIE, 


this is NOVEMBER-SIX-DELTA-LIMA-OSCAR, 
DELTA-MIKE-SIX-NINER 


In response, say, 


ROGER-ROGER-N6DLO, 
SEVEN-THREE 


That way, he’ll also know that you heard him. 
Congratulations...you’ve just made your first 
satellite contact! 


thanks for DM69. 


Noji Ratzlaff, KN@JI (knOji@arrl.net) 


Hot Tips 


Good info for the new ham, and old stuff to refresh 
your memory 


LILELELELIEELILE 


How to (not) irritate another ham on the radio 


As friendly ham radio operators, we want to 
enjoy our craft and engage with others in a 
positive, meaningful way. Most of us have no 
intention of offending another person. Yet we 
do make mistakes, often innocently, and wind 
up turning somebody off to us for awhile. 


Still, as much as we try to be positive and up- 
beat in this newsletter, sometimes it’s helpful 
to highlight the potentially negative things 
that can damage an on-air relationship. Here 
are some tips that you might (or might not!) 
already be aware of. 


Habits to avoid on the air 


e Kerchunking (pressing your PTT, and then 
not saying anything) 


e Continue carrying on a conversation after 
receiving a poor audio or signal report (if 
the other station asks you to remain on 
the air, to help solve your problem, that’s 
different) 


e Frequently correcting others 


e Talking at great length about physical or 
mental health or other personal problems 


e Attempting to engage others about contro- 
versial political or religious topics 
(discussing politics and religion on the air 
is completely acceptable, to a point, but 
there’s no sense in trying to provoke oth- 
ers by insisting on a particular point of 
view) 


e Insulting others, behind their backs or oth- 
erwise 


e Rattling off phonetics rapidly 


e Ignoring somebody who requests to join in 
the conversation 


e Repeatedly not waiting long enough after 
the other person un-keys, before you press 
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your PTT (not giving enough *space*) 


e Repeatedly creating “dead air” (pressing 
your PTT, but saying nothing) during your 
turn 


e Eating 


Words to avoid on the air 
e 10-4 (“ten four”) 

e break, handle, good buddy 

e Racial, religious, and personal slurs 


e mayday 


On the other hand 


It’s true that some hams can get a little irritat- 
ed by an operator who attempts to introduce 
CB, public safety, or military language into the 
amateur mix. If you’re one of those who feel 
violated by any of these when you hear it, 
simply take a deep breath and try and be un- 
derstanding, without correcting the operator 
who said it. He’ll get it in time, with or without 
your help. 


Some terms might be more appropriate in a 
stake or other religious net, but not appropri- 
ate in an ARES net. Also, these guidelines are 
compiled for an American audience, so a 
slightly different set, especially the words, 
might apply if you’re operating outside the US. 


At any rate, have fun! This little list wasn’t in- 
tended to cause alarm or put you on the de- 
fensive. Just a few guidelines to help make the 
amateur radio going a bit easier. Chances are, 
they’re pretty intuitive, and common sense 
will dictate which habits and words you should 
avoid on the radio. 


LELELELELIEELILE 


Worthwhile projects you can build on your own 


80-10 end-fed half-wave antenna with 49:1 unun 


Many hams in the club have asked about this antenna, because it’s been such a good perform- 
er during Field Day, a Special Event Station, and at the 76ers Picnic. Many were just as amazed 
by its seeming simplicity and ease-of-installation, and wanted to build one for themselves, es- 
pecially because it employs only one wire, does not use traps, and does not require a tuner. 


This EFHW antenna (patterned after one by Steve Ellington N4LQ, with notes by K1RF), if built 
carefully, will serve you for many years, and at up to 200 watts. The heart and engineering of 
its design is in its 49:1 impedance matching transformer, or unun (connects an unbalanced 
feed line to an unbalanced radiating element,) where much of this DIY is focused. 


The 132-foot half-wave radiating element presents about an 1800 ohm (at 10 meters) to 5000 
ohm (at 80 meters) impedance to an end-fed feed point. The unun, therefore, matches it down 
between 1800 + 49 = 37 ohms and 5000 + 49 = 102 ohms. At worst case, 102 ohms + 50 
ohms = 2.04:1 SWR, well within tuner range; and in fact, should be very good without a tuner. 


Parts list 


One 4.5” x 3.5” x 2.7” enclosure 140 feet 18 AWG wire 

Two toroidal FT240-43 ferrite cores 6 feet 14 AWG enameled magnet wire 
Two 220 pF 15 kV ceramic capacitors One 3/4” PVC slip coupling 

One SO-239 solder bulkhead Four M3-0.5 mm x 14 mm machine screws 
One 1” #8-32 zinc-plated machine screw Four M3-0.5 mm hex nuts 

One #8-32 wing nut Four M3 split washers 

One #8 flat washer One #4 x 18 AWG ring terminal 

One #8 split washer Two #8 x 18 AWG ring terminals 

Four 1” pieces of %” heat shrink tubing One 2” x 3” fiberglass screen 

One dogbone insulator Super Glue™ 


Construction 


Permanently glue together the two toroids into a single toroid. Do NOT 
place tape or any other covering over the toroids. Cut the magnet wire into 
one 13-inch wire and one 51-inch wire. Lay the two wires together in paral- 
lel, with one of the ends even with the other. While pinching about an inch 
of the wires in a vise, pull-twist 
the two wires about 90 degrees 
from each other tightly into an 8-inch-long helix. 


DIY Macic 


ee EUR RADIO 


DIY, continued 
80-10 end-fed half-wave antenna 


LELELELELEEELELE 


This is known as a bifilar (“two-filament”) pair. Place the junction of the long and short wires 
on the side of the toroid, and wrap two turns of the pair over the top and around one toroid 
arc. Continue wrapping the longer wire around the toroid arc for five more turns. 


Since Feb, 2016 


After the fifth turn, thread the wire through the middle again, but continue winding on the op- 
posite side for seven turns. 


49:1 Transformer 


Primary 2 Turns. 
Secondary 14 turns (Total turns) 


To End Fed Half Wave Antenna. 
Parts List 


Toroid Core: 
Mouser Part #623-5943003801 
240-43 Toroid 12.7mm x 61mm 


*Use 1, 2 or 3 cores depending on 
transmitter output to be used. 


Capacitor: 

Mouser Part #81-DHR4E4C221K2BB 
100 - 110 pF. You can use TWO 
220 pF @ 15 kV in series. 


Antenna: 
80m - 10m use a 134' wire 
40m - 10m use a 67' wire, etc 


Wire: 
14 gauge enameled wire.** 


** When using 3 toroid cores start 
with a Primary wire of ~13" and 
100 pF Secondary of ~80" long. 1 & 2 cores 


I ‘ will use less wire. 


Revised: 07/14/2017 - K1TA 


Diagram by KITA Our transformer 
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E> THE DIY MAGIC 


™ OF AMATEUR RADIO 


DIY, continued 
80-10 end-fed half-wave antenna 


Install the SO-239 bulkhead connector on one end (“bottom”) of the enclosure. Drill a 1/8” 
hole on the side of the enclosure, at the other end, for the radiating wire to exit. | actually 
drilled a %” hole and glued a crimp sleeve into it, because | had one lying around. (I also in- 


stalled them into the flange holes, to protect the wire and support cord from the sharp edges 
of the enclosure holes.) 


Since Feb, 2016 


Drill twelve to sixteen %” holes in the back of the enclosure, for ventilation. Cover the holes 

by gluing a piece of fiberglass screen over them on the inside, to prevent insects and debris 
from entering the enclosure. 
Drill two 1/8” holes in the small PVC 
coupling, centered and 2” apart. Drill 
two more, but not in line with the first 
two, and about halfway toward the 
outside edge. 


E> THE DIY MAGIC 


— OF AMATEUR RADIO 


DIY, continued 
80-10 end-fed half-wave antenna 


LELELELELEEELILE 


Thread eleven feet of the 140-foot wire through the two holes on one end, wind six turns of 
the wire tightly around the PVC, then thread it through the other two holes. This is known as 
the compensation coil. Once the winding is tight, make sure there is at least eight feet of wire 
between the compensation coil and the end. : 
=" 7 i yy Cut the bifilar pair 
‘(braided magnet wire) 
to length, sand them, 
and solder them to- 
gether. Solder a short 
10 AWG wire to the bi- 
filar pair and to the 
main (yellow, in this 
photo) ground lug. Sol- 
der a short 18 AWG 
wire to the bifilar pair 
and to the ground lug 
(red, in this photo) of 
the SO-239 bulkhead 
connector. Solder the 
capacitors in series, then insulate the junction with 
heat shrink tubing. Solder one of the exposed leads 
of the capacitor pair to the bifilar pair, and the oth- 
er exposed lead to the lone magnet wire intended 
for the SO-239 bulkhead center conductor. 


Since Feb, 2016 


Thread the wire from the compensation coil 
through an appropriate strain relief (1 used a 
crimp relief), through a support hole in the enclo- 
sure, and into the enclosure through the exit 
hole. Measure the length of the wire, such that 
the distance from the compensation coil to the 
center of the toroid is about 78 inches. 


a 


Completed unun Strain-relief detail 
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DIY, continued 
80-10 end-fed half-wave antenna 


LILL 


\ Ignoring the compensation coil, 

; : measure 132 feet from the unun to 
the end of the radiating element, 
and temporarily but securely tie it to 
a dogbone insulator. Be sure to 
leave twelve or more inches at the 
end, to tune the antenna. 


Testing it 

If possible and practical, temporarily 
mount the tightly stretched antenna 
a few feet off the ground. Using an 
analyzer, tune your antenna by 
lengthening or shortening the long 
wire. When you’ve reached an ac- 
ceptable SWR bandwidth for 80, 40, 
20, 15, and 10 meters, permanently 
“ secure the end of the wire around 
With the enclosure cover the dogbone insulator. Once | tuned 
the antenna in these photos, the 


entire length ended up being about 131 feet. 


| strung my antenna about eight feet off the grass in a city park across the street from my 
house, to test it. Here are some results | got with it. 80 meters was less than satisfactory, 
which was somewhat expected, being so low to the ground. Even the range | typically use, 
3.800 MHz to 3.960 MHz, is outside of tuning 
range at this height. | suspect the compensa- 

1 + tion coil and capacitors might be causing the 
Sw 3750 ¢ 250 kz antenna to resonate a little too low. It’s my 
hope that a final test later, raised up on a tall 
mast, will improve the SWR bandwidth. 


On the other hand, measurements on 40 me- 
ters and 20 meters could not have turned out 
better, all across both bands. No tuner needed 
there. 


gwR 141752175 kHe 
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DIY, continued 
80-10 end-fed half-wave antenna 


CELELELELEEELELE 


10 meters on the analyzer looked a little weird (typically, 10 meters appears almost flat), pos- 
sibly because of the compensation coil, which is in place primarily for 80 meters. Then again, 
when | narrowed the display to the 10-meter Technician portion of the band, plus and minus 
300 kHz (28.000 MHz through 28.800 MHz, which is where | normally operate), the graph 
looked a little better. 


Since Feb, 2016 


SwR 28 


Conclusion 

An 80-10 end-fed half-wave antenna can be a very good performing part of an HF station. But 
its performance depends heavily on a well-designed and carefully constructed 49:1 unun, 
which matches the long wire impedance to within tuning range of operation. But the perfor- 
mance of an end-fed antenna is also very dependent on height above ground. At both Field 
Day and at the 76ers Barbecue, | mounted an end-fed 40 feet up, and kept the wire at least ten 
feet away from the nearest metallic objects, which contributed to receiving so many good sig- 
nal reports, as well as being able to hear many others. Due to the anomalies introduced by the 
compensation coil, | believe | would leave that out, if | ever construct this antenna again. 


Noji Ratzlaff, KN@JI (knOji@arrl.net) 


— 


The finished product, ready for operation, field and otherwise 
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Living in the Past 


Historical perspective 


The father of electronics 


That’s a lofty title to award somebody, especially when 
you realize that electronics has invaded just about every 
aspect of 21st Century life. But when you think about 
the pioneering and remarkable achievements made by 
Lee de Forest in the world of electrical circuitry, the con- 
tributions are nothing short of marvelous. His invention 
of the audion (triode vacuum tube) marked the start of | 
broadcast radio and spelled the beginning of the end ~ 
for spark-gap transmitters and silent motion pictures. 
To say that he was a game-changer and created aru 
tive technology are understatements. 


After receiving a doctorate in physics from Yale, de For- 
est decided to dedicate his life to the study of wireless | 
communication. Europeans had coined the phrase ~ 
“radio” to represent that unseen operation, but de For- 
est was the one who made it into a household word 
here in the US. Lee spent years building companies, 
avoiding unscrupulous business partners, and fighting 
legal battles, all to provide himself an environment in 
which he could research his beloved discipline and de- 
velop the perfect radio transmitter-receiver. One of the problems with Marconi’s receiver at the 
time was that he used what’s known as a coherer, which had to be manually reset by a tap af- 
ter receiving each dot or dash. De Forest believed he could improve on that inefficiency. 


After experimenting with various methods of enhancing the tube diode in 1906, Lee made an 
electrical breakthrough by inserting a zig-zag-shaped metal wire in between the cathode fila- 
ment and the anode plate. He named this wire a grid, after the American football term gridi- 
ron, for its zig-zag shape on the playing field. He called the triode tube the audion, because of 
the way it used the grid to control the audio signal output, providing amplification of the sig- 
nal, something that previously had never been accomplished electronically. 


In 1907, de Forest performed a number of tests by broadcasting music from his laboratory, 
and an experiment while on his honeymoon in Paris in 1908, by broadcasting musical selec- 
tions from the Eiffel Tower. The first speech broadcast on 
public radio was in 1909, by none other than de Forest’s 
mother-in-law, who spoke about Women’s Suffrage. 


All of this led the way to a huge explosion in vacuum tube 
capabilities and development, including long-distance tele- 
phone, radio broadcasting, and eventually, electronic comput- 
ers. Nearly all of today’s electronic heritage can be traced 
back to the audion and other de Forest developments. His ad- 
dition of sound to motion pictures eventually earned him a 
The audion triode tube star on the Hollywood Walk of Fame. 
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Side of Bacon 


A little ham humor 
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For Your Insight 


Information you could use 


Club meeting format 


Here’s the usual agenda for club meetings, at 
the Orem City Council Chamber Room, 56 N 
State St: 


Talk-in frequency on the club repeaters 
6:30 pm: Eyeball QSO 
socialize / put faces with call signs 
radio programmers available to help you 
6:45 pm: Call the meeting to order 
meeting lineup (agenda) 
announcements / nets / awards / calendar 
7:00 pm: Discussion / breakout session 
discussions typically involve everybody 
breakouts split into separate groups 
7:45 pm: Door prizes 
7:55 pm: Dismiss and disassemble 
8:00 pm: Club QSY to a local eatery 
Something you'd like to see at the meetings? 


Questions of the Month 


Monthly meeting help 


We’re grateful for the volunteers who help 
with various tasks that make our club night 
just that much more friendly and useful to 
everybody. Monthly, we need help with 


programming radios (thanks, Loren / Ralph / 
Mickey!) 


taking photos or videos during the meeting 
operating the talk-in radio 

setting up tables and chairs (thanks, Heath!) 
Lynx 

Websites for your education and leisure 
Training items and topics for nets 

Ham Radio Nets 

Radio programming 

76ers Group and UVARC Group pages 

Utah Ham Radio Exam Schedule 

Send your input to uvarcshack@gmail.com 


Test your knowledge (answers next page) 


G@B13 : What must you do when powering your house from an emergency generator? 


A. Disconnect the incoming utility power feed 
B. Insure that the generator is not grounded 
C. Insure that all lightning grounds are disconnected 


D. All these choices are correct 


E3A17 : What is meant by circularly polarized magnetic waves? 


Waves with a rotating electric field 
Waves that circle the Earth 
Waves produced by a loop antenna 


UNF} 
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Waves with an electric field bent into a circular shape 


Calendar 


What’s happening 
(times are Mountain Time) 


Utah County Ham Exam Sessions 
BYU J. Reuben Clark Law School building 
Sign up at HamStudy.org/sessions/nv7v 

Wed July 15, 7:00 to 8:45 pm — maybe 
Wed August 19, 7:00 to 8:45 pm 

Wed September 16, 7:00 to 8:45 pm 
Sat September 19, 2:30 to 5:00 pm 
Wed October 21, 7:00 to 8:45 pm 

Sat October 24, 2:30 to 5:00 pm 

Wed November 18, 7:00 to 8:45 pm 
Sat November 21, 2:30 to 5:00 pm 


Provo One-day Technician Courses* 
Third Saturday Monthly at 8:00 am 
BYU Law School Bldg, First Floor 
* except May, June, July, and August 
2020 Orem Ham Radio Courses 
General : Tue 21, 28 Jul, 04, 11 Aug 
Technician : Tue 22, 29 Sep, 06, 13 Oct 


Upcoming Contests 
Worldwide Sideband Activity Contest 
7 pm to 8 pm every Mon night 
IARU HF World Championship 
6 am Sat July 11 to 6 am Sat July 12 


Club Meeting Calendar (6:30 pm) 
Orem Council Chambers, 56 N State St 


July 2 August 6 
September 3. October 1 
November 5 December 3* 
January 7 February 4 


* Actually a potluck at 25 N Main St, Lindon 


Regular Nets 

Jackson Hole Net, Mon 8:00 pm, 146.76 
UVARC Ladies’ Net, Tue 7:00 pm, 146.78 
DMR Utah Net, Wed 6:00 pm, TG 3149, CC 1 
UARC 76’ers, Wed 7:00 pm, 146.76 

UVARC HF Net, Wed 9:00 pm, 3.925 LSB 
UVARC New Ham Net, Thu 7:00 pm, 146.78 
CERT Net, 2nd & 4th Thu 8:00 pm, 146.78 
Utah County 6 meters, Fri 8:00 pm, 50.14 
Sultans of Simplex, Sat 7:00 pm, 447.825 
Family History Net, Sat 8:00 pm, 146.78 
UVARC Family Net, Sun 3:30 pm, 146.78 
See a larger list of nets at noji.com/nets 


European HF Championship 


6 am to 6 pm Aug 1 
NAQP (North American QO Party) 
Noon to midnight Sat Aug 15 


See a larger list at contestcalendar.com 


Answers to the Questions of the Month 


G@B13 : A (Disconnect the incoming utility power feed ) 


E3A17 : B ( Waves with a rotating electric field ) 
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Vendors 
For your convenience 


WE WANT YOUR 
BUSINESS !!! 


Pockrus Joystick J-pole 
$25, open-stub aluminum half-wave, dual-band J-pole antenna 

$35, 6-meter dipole, $20 for the 220 MHz (1.25 m) antenna 

by Carl Pockrus, WE7OMG (email myjpoles@gmail.com to purchase) 
Half-wave performance, solid construction, weather-proof, low wind-load 


Probably the best-performing outdoor antenna you can get for the price 


Super-Elastic Signal Stick 

$20, vertical quarter-wave flexible antenna 

by Richard Bateman, KD7BBC, of SignalStuff (and maker of HamStudy) 
Super-performing antenna for your HT (handheld transceiver) 


Visit SignalStuff and select SMA-Male, SMA-Female, or BNC 


Ham Radio Podcasts v1.50 Ham Radio 


by Trevor Holyoak, AG7GX (email android@holyoak.com) is 4 


Stream podcasts (such as 100 Watts and a Wire, Amateur Radio Newsline, ARRL Au- 
dio News, etc.) or download for later listening 


For Android 4.1 and up (ad-free available for purchase) 


Club Logo and Call Sign Embroidering 


Want your call sign or name (or both!) embroidered on your shirt, your hoodie, f 
your duffle? Or how about a club patch with your call sign? 


by Glenna Gardner, WE7SEW (glenna0354@gmail.com or text 801-592-2503) 
Call sign or name = $5, Both = $8, UVARC patch = $5, Patch with call = $9 


Portable Aluminum J-pole 

$49, sectioned, open-stub aluminum half-wave, dual-band J-pole antenna 

by Stan, KJ7BDV and Kent, N7EKF (email skantenna@yahoo.com for info or call 801-372-7260) 
Complete antenna breaks down into a compact 2” x 6” x 12” package weighing only 3 lbs, 
perfect for backpacking and portable work where you really need a good 2-meter antenna 


HamBadgers i.) WB4DGE 
Amateur radio name badges and other products =f Your Name 


Utah Valley Amatuer Radio Club 


$10, official UVARC ham radio name badge with the club logo 
Visit Ham Badgers and select Ham Radio Clubs > Utah Valley Amateur Radio Club 
Email Eric Palmatier at hambadgers@gmail.com or call 919-249-8704 
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Where Boerybody Hnows Your N 


Where everybody knows your eall sign 


Utah Valley Amateur Radio Club 
PO Box 1288 


K7UVA 
Phone/Text: 801-368-1865 
Email: k7uva@arrl.net 


Repeaters: 146.780-, 100.0 
448.200-, 100.0 224.560-, 100.0 
145.250-, 100.0 448.225-, 100.0 

Newsletter input? 
Email uvarcshack@gmail.com 
Need help? 

Email uvarcelmer@gmail.com 


See all our newsletters on 
uvarc.club 


Our fearless leadership 


Presidency 

PreSiCeNt...sessssccsessssesstesens Noji Ratzlaff 
Vice President...ccso Chad Buttars 
SOCIECALY -eensecnsecstecsteentens Caryn Alarcon 
ACUIVITIES ...enscstesnssneestestees Wendy Shoop 
TECHNOLOGY necsssssseseees Trevor Holyoak 


Board of Directors 


Richard Bateman, KD7BBC 
Carl Pockrus, WE7OMG 
Aubrey Gum, K7GUM 

Jeff McGrath, NISC 

Jody Dollar, K7BUX 
Jeremy Giovannoni, K7TEH 
Brad Kirk, AF7FP 

Alma Perry, W1ZGY 

Loren Chandler, WB1KE 
James Brown, W7JHB 
Harry English, AATHE 


Club Sponsor 


Heath Stevenson 
Orem City Emergency Manager 
From all of us to you, 73 


We are the Utah Valley Amateur Radio Club, a 501(c)(3) non- 
profit (EIN 81-360-6416) Utah corporation that was organized in 
an obscure Orem fire station on 02-05-2016 to provide amateur 
radio enthusiasts in Utah County and surrounding areas a way 
to gather and discuss all things ham. Our primary purposes are 
to provide a local amateur radio resource, help new hams in 
their new-found adventures, and to give more experienced 
hams a reason to share their wealth of knowledge and wisdom 
in a friendly atmosphere of fellowship. We’re an ARRL Affiliate 
and work in cooperation with the Utah VHF Society, but are not 
subsidiary to them, to ARRL, ARES, or any other organization, 
although many of our members and leaders might also belong 
to the same. 


This newsletter is copyrighted and published by the Utah Val- 
ley Amateur Radio Club, and its purpose is to convey the tone 
and temperament of the club, to inform and entertain its mem- 
bers, and to entice the rest. To join, go to uvarc.club/join, then 
sign up at www.facebook.com/groups/uvarc/ to stay informed. 
For more information about our club or about amateur (ham) 
radio in general, please email or text or call us. 


More than just a club, we invite you to become part of a great 
ham radio movement in Utah Valley 


